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Gennrich, Jane - NMedicaid

From: Eide, Tamara J. - Medicaid

Sent: Monday, April 16, 2012 9:05 AM

To: Gennrich, Jane - Medicaid

Subject: FW: Updated Information

Attachments: AVONEX Idaho Medicaid Update.pdf; Matson_ Dose Titration_CMRO_2011.pdf; Phillips

Autoinjector Paper.pdf; Avonex Prescribing Information_ 022712_FINAL pdf

Tami Eide, Pharm.D., BCPS

Medicaid Pharmacy Program Supervisor/Manager
Idaho Department of Health and Welfare
eidet@dhw.idaho.gov

3232 Elder St.

Boise, ID 83705

208-364-1829

800-327-5541 fax

From: Sharon Cahoon-Metzger [mailto:Sharon.Cahoon-Metzger@biogenidec.com]
Sent: Friday, April 13, 2012 10:16 PM

To: Eide, Tamara J. - Medicaid

Subject: Updated Information

Hello Tami,

In preparation for the upcoming ldaho State Medicaid P&T review of the Muitiple Sclerosis class on May 11, 2012, please
find attached the following information:

1. One-page summary of Avonex clinical information and label changes (effective February 2012)
2. Publication of the clinical trial on Avonex titration (Matson MA, Zimerman TR, Tuccillo D, et.al. CMRO.

2011:12:2271-2278)
3. Publication of the clinical trial on Avonex autoinjector pen (Phillips JT, Fox E, Grainger W., et.al. BMC Neurology.

2011:11:126)
4. New Avonex Pl (February 2012}

| have followed the prescribed guidelines for submitted materials and hope that you find this submission acceptable.

There was an update to the Tysabri fabel in January 2012 as well, but it is my understanding that Tysabri is not being
covered on May 11. If this is not the case—i.e, Tysabri will be covered—please advise asap and | can provide that

updated information as well.

Please do let me know if there is anything additional | can provide. | hope to share this information with the committee
in Boise on May 11.

Kind regards,
Sharon

Sharon M Cahoon-Metzger, PhD
Medical and Qutcomes Science Liaison
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AVONEXe(interferon beta-1a)

Updates to clinical information for MS Class Review

AVONEX is an FDA approved therapy indicated to treat relapsing forms of Multiple Sclerosis (MS).
AVONEX is a 166 amino acid glycoprotein produced by recombinant DNA technology using genetically
engineered Chinese Hamster Ovary cells into which the human interferon beta gene has been
introduced. The amino acid sequence is identical to that of natural human interferon beta.

AVONEX is FDA-approved for relapsing forms of Multiple Sclerosis to:
Slow the accumulation of physical disability
o 37% reduction in disability progression sustained over 6 months

Decrease the frequency of clinical relapses
o 32% reduction in annualized relapse rate for those patients completing 2 years of therapy

Use in patients who have experienced a first clinical episode
o 44% reduction in development of Clinically Definitive MS {CDMS) vs piacebo at 3 years
{unadjusted), p=0.002 and 51% reduction vs placebo adjusted, p<0.0013

Dosing and Dose Delivery Enhancements (Added to Package Insert February, 2012)
o Flu-Like Symptoms (FLS) are common with interferon-beta product and may present barrier to initiation
of therapy or maintaining treatment.

» Study was conducted to characterize the effects of AVONEX dose titration on FLS with regards
to incidence and severity.

» Results of dose titration split over 4 weeks, (Week 1: ¥ (7.5ug), Week 2: ¥4 (15ug), Week 3. %
(22.5ug) and Weeks 4-8: 30ug full dose) reduced FLS by 76% at 4-6 hrs. post-injection
and 37% at 12-15 hrs post-injection versus no titration (30ug given weekly). Matson
page 5 Figure 3

» AVOSTARTGRIP™ titration pack is available to be used with AVONEX prefilled syringes.

o AVONEX PEN™ is the first single dose, IM autoinjector with a 5/8” needle, avaitable for long term use
in treatment of patients with RRMS.

* An cpen-label, 4 week study to evaluate effective use, safety, and patient preference of
AVONEX PEN™ was conducted in patients who were stabile on AVONEX prefilled
syringes.

» Overall success rate in utilizing AVONEX PEN was 89%. 88% (7/8) of failures were due to
removal of needle cover before extending injector shield. No patient harm or device
failures ocourred. Safety data collected were comparable to known safety profile of
AVONEX prefilled syringe and consistent with post marketing data. Phiflips page 5-
6, Table 2

+ Mean pain score was 1.7 (0 no pain-10 extremely painful) follovwng injection with AVONEX
prefiled syringe, and 0.7 by week 3 with AVONEX PEN™ 84% of patients preferred

autoinjector over prefilled manual injection. Phillips page 5
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Abstract

Background/objective: - ST :

Flu-like symptoms (FLS} are cemmon sme effects of xnterterea beta (IFNﬁ) merapy and can negatively affect
the willingness of patients with muHiple sclerosis to fnitiate therapy. Altheugb dose fitration is commonty
used f0 reduce the severity and incidence of IFNg- re?ated FLS during treatment Initiation, these benefits
have not been confirmed In a well controlted study. The objecﬁve of this randomized, dose-blindad, parailel-
group study Vias [0 45Sess the effect of dose trlfaﬁoa on the Severdly and lncidence of FLS during the Inltial
8 weeks of enoe weekty mtramuscu ar (IM) IFNﬁ 13 admlmstraﬂun

: 'Melhods L :
. !-leatthy volunteers were randomtzad 1 11 tﬂ one ef ihree M IFNB-1a regimens: 3-weelk titration (weekly

auarter-dose ingrements over-3 wieeks to- full dose [30pgl); G-week titration (tiweekly quarter-dose

% increments over B ‘weeks 16 full dose); er no titration {full dose over & weeks). At weekly clinic visits, the
_ severity of each FLS was rated 1 hour ée-injection and 4-6 hours and 12—15 hours post-injection. Study

erldpmnts fncluded. past—lnjecnea changs in FLS severity and post-injaction FLS incidence {percentage of

-.sub;ects wﬂh a >2 pomt mcrease In total FLS severily score) at each time point.
— Multiple sclerosls — Safety Trtrallan Treatment Wi

ClmicaE tnal reglstratlen .

' Gim[ealtnals gov [dentifier: NCTO1119677.

'”Resuﬁs o
OF 234 sublects enrolled, 194 (83%) completed the study. At 8 weeks, FLS severity was significantly
" reduced at both post-injection time points with 3-week Tiration (76% reduction at 4-8 hours, p<0.001;

37% reduction at 12-15 hours; p<0.001) and 6-wesk tiratlen (50% reduction at 4-6 haurs, p< 6.001;

- 59% reduction at 12-15 hours; p= 0.002) compared with no titration. The Incidence of FLS was also

@ 2071 Informa UK Lid  www.cmeojornal.com

significantly reduced at both time points with both titration regimens. Safety profiles for both titration
regimens were conslstent with the current IM IFNA-1a label. Study limitations included that there is
currenty no validated assessment tool for evaluating the severity of FLS, that the study enrolled heaitfy
voluntesrs, that different proportions of females were randomized 1o the 3-week-titration group than to the
B-week and no-tiration groups, and that evaluation of the potential impact of tiration on symploms
pccurring substantially later after injection was not part of the study profocet.

Conelusion:
Dose tivation during initiation of IM IFNB-1a reduces FLS severity and incidence In healthy volunteers
compared with no titration.

Bose titration reduces (M [ENS-1a-related flu-like symptcﬂ i"‘éﬂ"é:ﬁ, é L f ag %_’, i)



or personal use only.

Current Medical Research & Opinion  Volume 27, Number 12 Becembar 2011

CMRO

Introduction

Flu-like symptoms (FLS) such as fever, muscle aches,
chills, and fatigue are common side effects of interferon
beta (IFNp) treatment and may affect the willingness of
patients with multiple scletosis (MS) to initiate therapy™.
Patients are more likely to experience FLS when initiating
IFNB, and the severity and incidence of FLS tend to
decrease over time after continued therapy. The initiation
phase of MS treatment is a critical period that can affect
patients’ views on the long-term acceptability of their
therapy, underscoring the need for strategies to reduce
treatment-related adverse events such as FLS during
[FN 8 initiation.

Dose titration, the practice of initiating therapy with a
lower starting dose and gradually increasing the dose at
defined intervals until the full dose is reached, and pre-
treatment with nonsteroidal anti-inflammatory drugs
(NSAIDs) or acetaminophen ate strategies commonly
used in clinical practice to minimize FLS during initiation
of IFNB treatment’*. The ultimate goal of these strategies
is to improve treatment tolerability and adherence.
Several studies have examined the beneficial effects of
[FN B dose titration on FLS and support this clinical prac-
tice; however, the generalizability of the results is limited
by small sample size (N < 100}, open-label or retrospective
design, andfor lack of a control arm® "/, suggesting the need
for a larger-scale, more robust evaluation of dose titration
benefits duting the initiation phase of IFN treatment.

Once-weekly intramuscular (IM) IENp-1a, which has
been available since 1996, is indicated for the treatment of
patients with relapsing forms of MS to slow the accumu-
lation of physical disability progression and the frequency
of clinical exacerbations. Efficacy has also been demon-
strated in patients who experience a first clinical episode
and have magnetic resonance imaging features consistent
with MS10, Although IM IFNB-1a is generally well tol-
crated, FLS have been reported in up to 76% of patients
teceiving this trearmentS 12,

In a previous post hoc analysis of an open-label study of
47 MS patients, Brandes and colleagues found that quat-
ter- and half-dose titration of IM IFN -1a 30 pg duting the
initial 6 weeks of therapy reduced the incidence of TLS
compared with no titration. To more fully characterize the
effects of titeation, we conducted a prospectively designed,
dose-blinded study to determine whether dose titration
reduces the severity or incidence of FLS during treatment
initiation of IM IFNg-1a.

Subjects and methods
Study sample

Healthy male and female IFNB-naive volunteers aged
18-55 years with no medical condition that could interfere

2 Dose titration reduces IM IFHg-1a-related fiu-like symptoms AMafson ef al.

with the interpretation of the results of study assessments,
body mass index (BMI) of 19 to 30 kg/m?, and a minimum
body weight of 50 kg during the screening period {a 4.-week
period before randomization) were eligible to participate
in this study (clinicaltrials.gov identifier: NCTO11 19677).
Female subjects of childbearing potential were tequired to
practice effective contraception during the study and to
continue contraception for 30 days after their last dose of
study treatment. Subjeces were excluded based on a history
of flu-tike illnesses (e.g., gastroenteritis, upper respiratory
infection, or common cold) within 1 month of screening or
serious infection {e.g., pneumonia or septicemia) within
3 months of screening. Additional exclusion criteria
included a known history or positive test result for
hepatitis B, hepatitis C, or HIV; clinically significant
abnormality in laboratory or electrocardiogram measures;
a history of chronic fatigue syndrome or fibromyalgia,
pre-malignant disease, or malignant disease; allergy
shot or desensitization therapy within 1 month of day 1
(randomization}; or vaccination within 2 weeks of day 1.
Women who were pregnant or breastfeeding were also
excluded. .

This study was conducted at PRISM Research {1CC0
Westgate Drive, Suite 149, St. Paul, MN, USA) and
Dedicated Phase 1 (734 W. Highland Avenue, Phoenix,
AZ, USA) in accordance with national and local laws
and regulations, the International Conference on
Harmonisation guidelines for Good Clinical Practice, as
well as the Helsinki Declaration (2008 revision). The
study protocol was reviewed and approved by the RCRC
Independent Review Board, LLC (2111 West Braker Lane,
Suite 400, Austin, TX, USA)and the Liberty Independent
Review Board (2024 Larchmont Drive, Deland, FL,
USA). All subjects gave written informed consent before
being evaluated for eligibility.

Study design

This randomized, dose-blinded, parallel-group study was
conducted at two clinical sites in the United States
between 5 May and 25 November 2010. Using a compu-
ter-generated list, eligible subjects were randomized 1:1:1
to one of three dose-titration regimens for once-weekly
IM IFNg-1a (Avonext) (Figure 1). Subjects in the no-
titration arm received weekly full-dose (30pg) IM
IFNB-1a injections from week 1 to week 8. Subjects in
the 3-week titration arm were tirrated in weekly quarrer-
dose increments over the initial 3 weeks (7.5 pg [week 1},
15 g [week 2§, 22.5 pg fweek 31), then continued on full
dose from weeks 4 to 8. Finally, subjects in the 6-week
titration arm were titrated in biweekly quarter-dose incre-
ments over the initial 6 weeks (7.5 pg [weeks 1-2], 15 g
[weeks 3-41, 22.5 ug [weeks 5-6]), then continued on fult

7Avonex is & registered trade name of Biogen tde¢ Inc., Weston, MA, USA.
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Figure 1. Dosing schedule of 30 ug IM IFNS-1a.

Table 1. Criteria for assessment of FLS.

Veek 5 |Week 6 [Weok 7 Wesk 8.

Score
Symplom 1] 1 2 3
Muscle aches Absent Mild: did not Interfere Moderate: sufficient to Severe: bed rast
with daily activities interfere with daily activilies required
Chills Absent Mild: did not interfere Moderate: sufficient to Severe: bed
with daily activiies inlarfere with daily activities rest required
Fatigue Absent Mild: did not interfere Moderate: sufficient to Severe: bed
with daily activities interfere with daily activities rast required
Body temperature <99.1°F =89.1°F to <100.1°F >100.1°F to <101.1°F =100L3°F
«37.3°C >37.3°C o <37.8°C >37.8°C 1o <38.4°C >38.4°C
FLS, flu-lika symptoms.
dose during weeks 7 and 8. Each weekly IM IFNB-la  Agsessments

injection was prepared by the study pharmacist per the
unique subject identification number and corresponding
titration scheme assignment. Titcated IM IFNg-1a doses
(one-quarter [7.5 pgl, one-half [15 pgl, and three-quarters
[22.5 pgl) were prepared by first emptying pre-filled 30-pg
syringes into a mixing vial, then drawing the specified
volume (dose) from this solution into a delivery syringe
per the assigned titration scheme. For the full 30-ug dose,
a pre-filled IM IFNB-1a syringe was used in accordance
with the drug label'®, Each dose was administered in the
clinic by a designated, nonblinded study nurse or health
care professional. To maintain dose blinding, subjects
and other site study personnel were not allowed to watch
the injections. Weckly IM IFNB-la injections were
administered at approximately the same time of day
across all dosing visits, and within 2 hours of the first
injection time on day 1. All subjects were administered
prophylactic aceraminophen 650 mg within 1 hour prior
to IM IFNB-1a injection and 4-6 houss, 8-10 houss, and
12-15 hours after injection. During each clinic visit,
subjects were to remain in the clinic at least until after
the administration of the last dose of acetaminophen and
the last FLS assessment (12-15 hours post-injection).
In general, subjects remained in the clinic for 24 hours
post-injection.

© 2011 Informa UK Ltd  wav.cmeojournal.com

The primary study endpoint was the mean relative change
in FLS severity from pre-injection to 4-6 hours post-injec-
tion over the 8-week study period. Secondary study end-
points included mean change in FLS assessments at 12-15
hours post-injection and FLS incidence (=Z-point
increase in total FLS severity score over the pre-injection
score} at the 4—6-hour and 12—15-hour post-injection time
points over § weeks.

At each weekly clinic visit, FLS were assessed during
the 1-hour period preceding IM IFNp-la injection and
at 4—6 hours and 12-15 hours post-injection, with each
assessment performed immediately after acetaminophen
sdministration. At each of these time points, the individ-
ual ELS of muscle aches, chills, and fatigue were each rated
on a 4-point scale (0=absent; 1 = mild, does not interfere
with daily activities; 2 = moderate, sufficient to interfere
with daily activities; 3 =severe, bed rest required;
Table 1). Fever (body temperature) was also meastred
and rated on a 4-point scale as shown in Table 1 at pre-
injection and post-injection time points. A total FLS
severity score, ranging from O to 12, was calculated hased
on the summation of the four individual symptom and
fever scores. Consistent with the approach taken by previ-
ous investigators®, a change in total score of =2 points

Dase titration recuces IM (FNg-1a-relaled fu-like symptc""i_" ;“&“ﬁ":i_ & LR 0
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234 subjects enrolled

e | T

78 randomized 78 randomized 78 sublects

to no titration to 3-week titration randomized to
&-weak titration

78 subjects 78 subjects 78 subjects
recalved =1 dose received =1 dose received =1 dose
5 withdrew 2 withdrew 4 withdrew
consent consent consent
H 1 had adverse H 8 had adverse H 2 had adverse
evenis evenis events
4 other reasons 4 other reasons 9 other reasons

83 subjects

68 subjects 64 subjects

POr personal use only.

recelved all 8 doses

received all 8 doses!

received all 8 doses

] i

67 subjects
completed follow-up

84 subjects
completed follow-up

63 subjects
completed follow-up

Figure 2. Subject disposiilon.

above the pre-injection score was pre-specified as positive
for the presence of FLS.

Safety and tolerability were assessed throughout the
g.week treatment period and during a Z-week follow-up
period after the last IM IFNg-la injection. Specific
assessments included the incidence and types of adverse
events (AFs), standard [aboratory test measures, vital
signs, 12-lead electrocardiogram measures, and physical
examination.

Statistical analyses

Analysis methods

For FLS severity, total score change from baseline {pre-
injection) was analyzed using a linear mixed model, which
takes into account the dependence among repeated mea-
sures within each subject, to test for overall rreatment dif-
ferences over the treatment period. FLS incidence was
defined as the proportion of subjects experiencing a post-
dose change in FLS score of >2 points from pre-injection.
The generalized estimating equation (GEE) merhod was
used to analyze the incidence of FLS over the treatment
period, which was also adjusted for repeated measure-
ments. Logistic regression was used to compare the inci-
dence of FLS during the pre-defined periods of weeks 1-4
and weeks 5-8. Missing values were imputed using the last
observation carried forward (LOCF) method. Safety data
were analyzed using summary statistics.

Sample size
The original sample size required for this study was
estimated to be 120 subjects in order to obtain 108

4 Dose ftration reduces I8 \FN 8- 1a-refated fu-ike symptoms Matson ef al.

evaluable subjects, assuming a 10% dropout rate. This
sample size calculation was based on the assumption that
the effect of each titration scheme on FLS was similar to
that reported in an earlier study’. However, during the
initial weeks of the study, a blinded review suggested
that the incidence of FLS was much lower than expected.
Therefore, an examination of blinded agpregate interim
data was performed on results from the first 4 weeks of
the study. Based on evaluation of the blinded interim
study data, a sample size of 198 (66 subjects per arm)
would provide approximately 90% power to detect 2
70% reduction in FLS between the titration and no-titra-
tion arms using a stratified ¢ test at a two-sided significance
level of 0.05. FLS analyses included data from randomized
subjects receiving > 1 dose of study treatment. ‘

Resuits
Subjects

A total of 234 subjects were enrolled in the study, with 78
subjects randomized to each of the three IM IFENB-1a treat-
ment groups (Figure 2). Of these 234 subjects, 194 (83%)
completed the study. The most frequent reasons for study
discontinuation were withdrawal of consent {5%) and
treatment-emergent AEs (5%).

Baseline demographics for all 234 subjects are presented
in Table 2. Age and gender distribution in these healthy
volunteers was similar to the general population
characteristics of patients with MSH: the majority of
study subjects {62%) were female and the mean age was

vaw.cmrcjournial.com ©§“; 'a""’j_i ‘;‘{,‘& Lipd K 4;‘
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Table 2, Bassline demographics.

No fitration 3-wgek titration 6-week litration Tofal
n 78 78 78 234
Mean age, years (3D} 321 (9.74) 31.8 (9.80) 34.7 (10.82) 32.8{10.11)
Female (%} 52 (67) 44 (56) 49 {63} 145 (62}
Mean weight (SD} 71.51 (10.383) 768.21 (11.248) 71.98 {11.515) 71.23 (11.037)
Mean BMI (SD) 2584 (2.779) 24.88 (2.702) 25.78 (2.615) 25.44 (2.717)
White race (%) 67 (86) 67 (86} 63 (81) 197 (84)
BMI, body mass index; SD, standard deviation.
4-6 h Time point 12—15 h Time point
0.8 0.87 0.753 37%* 32%!
R £ o
o5 0610539 7% 50% gg 06
O - o0
< v B oom
< 5 = o 0.4
2§ 0267 &8
= =
A G 02
r 0 - T

No  3-week 6-week
titration tifration titration

No  3-week 6-week
titration titration titration

Figure 3. Least squares-mean change in overall FLS severity score from pre-Injection 1o post-injecticn #me poinis over 8 weeks. LOCF analysis, *Change vs.

no titration: p<0.001. TChange vs. no titration: p= 0.002.

32.9 years. Baseline demographics were generally similar
across the three treatment groups, although the percentage
of females was somewhat lower in the 3-week-titration
group {56%) than in the 6-week-titration group (63%)
ar the no-titration group (67%).

Post-dose FLS severity

The overall change in FLS severity between pre-injection
and the 4-6-hour and 12-15-hour post-injection time
points over the 8-weck treatment pericd was significantly
lower in subjects who received the 3-week {(p<0.001 for
both time points) and 6-week (4-6-hour time point:
p<0.001; 12-15-hour time point: p=0.002) IM IFNS-
1a titration regimens than in those who received the no-
titration regimen {Figure 3). At 4-6 hours post-injection,
the least squares (LS)-tnean change in FLS was 0.539 with
no titration, 0.132 with 3-week itration {76% reduction
¥s no titration; p<0Q.001; primary endpoint), and 0.267
with 6-week titration (50% reduction vs no titration;
p < 0.001). Titration-associated reductions in FLS severity
were also observed 12-15 hours post-injection, with LS-
mean changes in FLS at this time point of 0.753 with no
titration, 0.475 with 3-week titration (37% reduction;

© 2011 informa UK Ltd  vaww.cmrojournal.com

p<0.001), and 0.515 with 6-week titration {32% reduc-
tion; p=0.002}.

Post-dose FLS incidence

Over 8 weeks, FLS incidence was significantly tower in the
3-week {4—6-hour time point: p<0.001; 12-15-hour time
point: p=0.006) and 6-week {4 6-hour time point:
p=0.023; 12-15-hour time point: p=0.027) IM IFNg-
la titration groups than in the no-titration pgroup
(Table 3). The significantly lower incidence of FLS at
4-6 hours post-injection in the 3-week-titration group
compared with the no-titration group persisted over
weeks 1—4 (9% vs 28%; p =0.003) and weeks 5-8 (6% vs
19%; p=0.022). The relative reduction in FLS incidence
at 12-15 hours post-injection with 3-week titration versus
no titzation was also significant during weeks 1-4 (27% vs
50%; p=10.001), but no significant difference was noted
during weeks 5-8 {26% vs 29%; p—0.584). Addirional
analysis of the mean change in FLS scores from pre-
injection to 4—6 hours post-injection by titration regimen
showed that the consistent reductions in FLS scores
observed with fast titration were not offset by worse FLS
scores once the full dose was achieved (Figure 4).

Dose tifration reduces IM IFNB-1a-refated flu-like Symptﬁé" i'ﬁﬂﬂé‘"‘T g 1R g{{)
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Safety and tolerahility

Each IM IFENB-1a regimen {3-week titration, 6-week titra-
tion, and no titration) was well tolerated, with a safety
profile consistent with the current IM IFNS-1a package
labeling. The overall incidence of treatment-emergent
AFs was slightly lower in both titration groups than in
the no-titration group, although the types of reported
AFs were generally similar across the three treatment
groups (Table 4). The most frequently reported AEs were
headache, myalgia, pyrexia, chills, fatigue, body tempera-
ture increase, injection site pain, and nausea. There were
no deaths or serious adverse events reported in this study.
AFs led to the withdrawal of one subject {1%) in the
no-titration group, nine subjects (11.5%) in the 3-week-
titration group, and two subjects (2.6%) in the 6-week-
titration group. The only AE resulting in the withdrawal
of more than one subject was upper respiratory tract infec-
tion (four subjects in the 3-week-titration group and one

Tabte 3. Ddds ratio® of FLS.

Post-injection 3-week titralion B-week titration

time point (n=78) {n=78

4—8 hours
0R (95% Ch 0.179 {0.075, 0.429) 0.414 (0.194, 0.884}
pyalue <(.001 0.023

12—15 hours
OR (95% C§) 0.469 (0.272, 0.807) 0.562 {0.338, 0.936)
pvalue 0.006 0.027

efingd as the proportion of subjects who experience FLS {post-dose
change over pre-injecticn of =2 points).

LOCE analysis. Data caleulated using the generalized estimating equations
method, analyzing the overall treatment difference on the repeated mea-
sures over 8 weeks. OR estimated using the no-titration geoup as the cantrol
methed,

FLS, flu-like symptoms; OR, odds ratio; CI, confidence interval.

subject in the 6-week-titration group). No clinically sig-
nificant changes or treatment-group differences were
observed in laboratory test results, vital signs, }_)Z—lead elec-
trocardiogram findings, or physical examination findings.

Discussion

This is the first randomized, dose-blinded, controlled study
to characterize the effect of dose titration on the severity
and incidence of IFNpg-refated FLS during treatment ini-
tiation. In this study, titration of once-weekly IM INFg-1a
(30 yg) in quarter-dose increments over either 3 weeks or 6
weeks resulted in a clinically significant reduction in the
severity and incidence of FLS compared with administra-
tion of the drug without titration. Importantly, the consis-
tent reductions in FLS scores observed with 3-week
titration were not offset by worse FLS scores once the
full dose was achieved: in other words, with 3-week titra-
tion, the mean change in FL.S score remained below that of
the no-titration group throughout the entire observation
period. This result suggests that the current findings are
likely to be driven by a tiue reduction in FLS associated
with titration that is maintained over time, rather than a
postponement in the occurrence of FLS. Flu-like symp-
roms are generally worse during treatment initiation and
attenuate over time in patients initiated on intetferon
beta-1 a therapy™; thus, patients may benefit most from
reduced FLS during the eacly weeks of therapy, as was
achieved in the present study following both 3-week and
G-week dose titration. The diminishing difference in FLS
severity between subjects who received 6-week titrated
dosing and those who did not does not undermine the
attractiveness of a treatment approach that reduces early
FLS. Both IM IFNB-1a dose-titration regimens were well
tolerated, wich safety profiles that are consistent with the
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known safety profile of IM IFNg-1a. Taken together, these
results provide support for using dose titration in clinical
practice to reduce the severity and incidence of LS during
initiation of IM 1FNB-1a therapy.

All subjects enrolled in this study received prophylactic
acetaminophen. NSAIDs or acetaminophen are routinely
administered in clinical practice to reduce the severity and
incidence of IFNpg-elated FLS. Acetaminophen was
selected for use in this study because it is more widely
available. Since subjects in all three randomization arms
received acetaminophen at the specified time points
throughout the study, these results suggest that the effects
of dose titration on the severity and incidence of FLS
during IENB-1a treatment initiation may be independent
of the effects of acetaminophen.

Our study findings both confirm and broaden the results
reported in an open-label study of 47 patients with relap-
sing-remitting MS who were randomized to receive 12
weeks of IM IFNB-Ia (30pg) treatment with quarter-
dose or half-dose titration in addition to acetaminophen
or ibuprofen®. In this initial study, the proportion
of patients with FLS at the 4-6-hour and 12-15-hour

Table 4. Adverse events occurring in >5% of subjects in any group.

n %) No titration  3-week  G-week Total
(n=78) titration  tilration  {(n=234}
{(n=18 (=78}

Any AE 78 {100) 74{05) 73(2)  225(96)
Headache 56 {72) 52{67) 49{63 157 (87}
Myalgia 58 (74} 46{58) 4963 153 {65}
Pyrexia 38 (49) 37(47) 368 11147
Chilis 38 (49) 33(42) 33{42 104 (44}
Fatigue 40 (51) 31 (40) 28 (36) 93 (42}
Body temperaiure 26 {33 23(29) 27 {35 76 (32)
increased
Injection 21 (27 M8 1723 52 {22}
site pain
Nausea 12 (15) i2(15) 1114 35 (15)
Tachycardia 11 (14) 8 {10 34 229
Infection 4 (B} 5 {6} 9{12) 18 (8)
site erythama
Somnolence 5 (6) 10{13) 3 18 (8)
Vemiting 4 {5} 79 6 (8) 17
Blzziness 5 (B} 6 {8 5 (6} 16 (7}
Gropharyngeal 6 (8) 3@ 34} 12 (5)
pain
Heart rate §010) 0 2 (3 10 (4}
increased
Muscle spasins 5(6) 203 REC) 10 {4)
Nasal congestion 3{4) 3 4 (8) 10 {4)
Oral herpes 34 3{4) 4 {5) 10 )
Dyspepsia 2(3) 2{3) 4 (5) g{4
Injection site 6 (8 i 0 g{4)
hemorrhage
{pper respiratory 2{3 4(5) 2(3) 83
frac! infection
Abdominal pain 1 (1) 5 (6} i 70
Cough 1 (1) 1{1) 51{6) 7(3)
Diarrhea 1 (1) 4 (5) 23 73
Feeling cold 4 (5) 11} 1 (1} 6 {3
Pargsthiesia 4 (5} {1 0 5{2)

© 2011 Informa UK Ltd  www.cmrojournak.com

post-injection time points during the 12-week treatment
petiod was lower in both titration groups than in the no-
titration group, with significant reduction in post-injec-
tion FLS achieved during the first 2 weeks of treatment
with quartet-dose ritration compared with no titration
(p=0.015).

Several study limitations warrant consideration. First,
there is currently no validated assessment tool for evatuat-
ing the severity of FLS. This study’s assessment parameters
for fever, muscle aches, chills, and fatigue cortespond to
symptoms frequently reported as being experienced by
patients following initiation of treatment with interferons
and were consistent with the assessment endpoints
employed in a previous study of FLS in MS patients’.
Second, our study enrolled healthy volunteers, which
could raise concerns about the applicability of our data
to FLS in patients initiating IM IFNB-1a treatment for
MS. However, the frequent occurrence of FLS with the
use of interferons across several disease states™> ¥ strongly
suggests that the mechanisms of interferon-associated FLS
are not specifically linked to MS; thus, our data in healthy
subjects are likely to apply generally. Third, more females
were randomized to the 3-week-titration group than to the
6-week-titration and no-titration groups. While it is pos-
sible that this stight gender imbalance may have affected
the results of the study, a post hoc analysis adjusting for
gender was performed and the results showed that gender
was not significantly associated with FLS severity at 4-6
hours post-injection. In this regard, it is unlikely that our
conclusions regarding the efficacy of titration are con-
founded by gender effects.

Finally, while the time points used in the study (4-6
hours and 12-15 hours post-injection) were selected to
allow for assessment of the early and later effects of IM
IFNB-1a titration on post-injection FLS, we acknowledge
that the protocol did not suppott an assessment of the
impact of ticration on symptoms occurring substantially
later after injection. It is important to note that
no conclusions can be drawn from this study regarding
potential differences in the efficacy of IM IFNg-la due
to titration schedules. A titration schedule may have
an effect on treatment efficacy. Nevertheless, the consis-
tency of our findings across the time points studied
provides evidence of a clinically meaningful beneficial
effect of titration, even if such effects are attenuated at
later time points.

Conclusion

This study clearly demonstrated that titration in
quarter-dose increments over 3 weeks or 6 wecks reduces
the severity and incidence of FLS in patients initiating
IM TFNB-1a.
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An open-label, multicenter study to evaluate the
safe and effective use of the single-use
autoinjector with an Avonex® prefilled syringe in
multiple sclerosis subjects

J Theodore Phillips!, Edward Fox?, William Grainger”, Dianne Tuccillo®, Shifang Liu* and Aaron Deykin®

Abstract

Background: The ability to seif-inject in patients with multipte sclerosis (MS) has been associated with a reduced
risk of missed injections and drug discontinuation, and a beneficial effect on patients’ independence, However,
injection anxiety, needle phobia and disease-related disability are major barriers to a patient’s ability 1o self-
administer treatment. Use of an autoinjector may improve patients’ ability to seff-inject. This study evaluated the
safe and effective use of Avonex Pen™ (prefilled pen), a single use autoinjector, for intramuscular delivery of
interferon beta-1a {IM IFNB-1a, Avonex) in MS patients.

Methods: This was a Phase llib, open-label, single-country, muiticenter trial in MS patients currently using IMIFNB-
1a prefilled syringes. Patients received weekly 30 mcg IM IFNf3-1a treatment over 4 weeks. On Day 1, patients self-
administered IM IFNB-1a using a prefilled syringe at the clinic. On Day &, patients received training on the prefilled
pen and self-administered M IFNB-1a using the device. Gn Day 15, patients self-administered IM IFNj-1a at home
using the prefilled pen. A final injection occurred at the clinic on Day 22 when patients self-administered 1M IFNB-
1a using the prefilled pen while clinic staff observed and completed a detailed questionnaire documenting
patients’ ability to self-inject with the device. Serum neopterin levels were evaluated pre and post-injection on
Days 1 and 8, Adverse events were monitored throughout,

Results: Seventy-one (96%) patients completed the studly. The overall success rate in safely and effectively using
the prefified pen was 89%. No device malfunctions occurred. One unsuccessful administration occurred at Day 22
due to patient error; no patient injury resulted. Patients gave the prefilled pen high ratings {8.7-9.3) on a 1-point
scale for ease of use {0 = extremely difficult, 10 = extremely easy). Ninety-four percent of patients preferred the
prefiled pen over the prefilled syringe. induction of serum neopterin levels, serving as a biomarker for type 1
interfercn action, was similar to that of the prefilled syringe. The prefilled pen demonstrated a safety profile
comparable to the prefilled syringe.

Conclusions: The prefilied pen is a safe and effective device for administration of IM IFNB-1a and represents an
alternative methad for self-injection for MS patients using this therapy.

Trial registration: This study is registered at clinicaltrials.gov, identifier. NCT00828204
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Background

Multiple sclerosis (MS} is a chronic inflammatory dis-
case of the central nervous system that can lead to
extensive neurodegeneration and subsequent irreversible
disability. Symptoms of MS affect motor, sensory, visual,
and autonomic systems but are not limited to these
areas alone [1]. While there is no cure for MS, treat-
ment with disease modifying therapies (DMTs) can
reduce the frequency of relapses and disability asso-
ciated with the disease [2-5].

For patients prescribed injectable DMTs, self-adminis-
tration has been associated with a reduced risk of
missed injections and drug discontinuation, and a bene-
ficial effect on patients’ sense of independence {6-8].
However, patients with MS face a variety of challenges
that limit their ability to self-administer treatment [91.
Injection anxiety, including anticipation of pain, fear of
hitting bone, inability to complete the injection effec-
tively and fear of needle breakage, is an important Irar-
rier to self-injection {10}, Needle phobia, a component
of injection anxiety, occurs in approximately 50% of
patients with MS and therefore presents a significant
concern for patients using injectable therapies f11].
Purthermore, as MS is a disease that affects the CNS,
additional challenges to self-injection develop as the dis-
ease progresses and disability accumulates, Impairment
of fine motor skills and decreased coordination present
obstacles to the independent use of self-injected M5
therapies {12}.

The clinical importance of enabling self-injection is
supported by various studies that have shown that the
injection process can be made easier for patients
through the use of automated injectors [13-16]. Autoin-
jectors have been shown to improve treatment adher-
ence, reduce injection related adverse events (AEs) such
as pain, and decrease injection anxiety (17-19]. Given
these clinical benefits and recognizing the frequency at
which barriers to self-injection are encountered by M5
patients, including those using intramuscular interferon
beta-1a {(IM IENB-1a, Avonex) (11,20}, it is evident that
a mechanism to facilitate a patient’s ability to self-inject
IM IFNB-1a is needed.

The Avonex Pen™ (prefilled pen) is a single use auto-
injector containing the commercially available Avonex®
Prefilled Syringe for once-weekly intramuscular {IM}
injection. The prefilled pen has been developed as the
first IM autoinjector available for long-term treatment
with IM TENB-1a, Features of the prefilled pen have
been specifically designed to overcome the barriers to
self-injection and facilitate the technical aspects of the
injection process. These features include a protective
sheath that conceals the needle within the device prior
to injection, automated needle insertion and medication
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dispensing, a diameter and length designed to stabilize
the device during the injection process, a safety mechan-
ism which prevents accidental injection, and a visual
indicator to confirm the full dose has been administered.

The prefilled pen has the potential to improve injec-
tion methods and simplify the self-injection process,
thereby addressing an unmet need in patients using IM
IENB-1a. This study was conducted to evaluate the safe
and effective use of the prefilled pen for IM delivery of
IFNpB-1a in patients with MS5.

Methods

Study Design

This was a Phase IITh, open-iabel, single-arm, muliicen-
ter study to evaluate the safe and effective use of the
prefilled pen. A total of 17 sites in the United States
participated. Investigators at each site obtained institu-
tional review board (IRB) approval for the study proto-
col. This study was performed in accordance with all
international, federal and local regulations, and written
informed consent was obtained from each patient prior
to eligibility evaluations. Study duration was 6 weeks,
including a 14-day screening period and a 4 week IM
IFNB-1a treatment period. There were a total of 9
scheduled clinic visits per patient.

Study Population

Study participants were 18 to 65 years of age. Eligibility
criteria required patients to have been self-administering
the prefilled syringes to treat MS for the 12 weeks prior
to the screening visit. Key exclusion criteria included
concomitant treatment with prescribed immunomodula-
tors or immunosuppressants, and unwillingness or
inability to comply with the requirements of the proto-
col, including the presence of any condition {physical,
mental, or social) that was likely to affect a patient’s
ability to return for follow up visits on schedule.

Device Description

The prefilled pen is shown in Figure 1. This device uses
two springs to deliver the IM IFNB-1a dose. The first
spring performs the needle insertion and the second
spring dispenses the medication. Activation of the sec-
ond spring is dependent upon the successful completion
of the first spring’s activity. The prefilied pen is 135 cm
in length and has a diameter of 1.5 cm. A 25 G % 5/8
inch (16 mm) needle, housed in a protective shield
within the device, is used to deliver the IM IFNB-1a
dose.

For the manual injection with the prefilled syringe
(Injection 1), patients used their own supply of IM
JENB-1a prefilled syringes. The needle size used for
Injection 1 was not recorded for each patient since the
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Figure 1 Avonex Pen.
.

needle size used for manual injection of the prefilled
syringe can vary between patients. A 23 G x 1.25 inch
{32 mm)} needle is included in the commercially avail-
able IM IFNp-1a prefilled syringe package, however a
different needle size {25 G x 1 inch) is also approved
for use with the IM IFNS-1a prefilled syringe, The deci-
sion of which needle a patient should use is based on
the needs of the patient and left to the discretion of the
prescribing physician, per IM IFNJ-1a prescribing
information,

Treatment

All patients received 30 mcg doses of IM IFNB-1a once
weekly over 4 weeks. Patients who were taking prophy-
lactic therapy for flu-like symptoms at the start of the
study continued the same medication and doese until
their participation in the study was completed. If MS
relapses occurred during the study, these were treated at
the Investigator’s discretion following standard medical
practice, as long as treatment did not involve any of the
protocol excluded concomitant medications. Treatment
for spasticity, fatigue, or other MS associated symptoms
was not restricted.

Treatment Schedule

Patients who met the eligibility criteria during the 14-
day screening period entered into a 4-week IM IFNB-1a
treatment period. Injection 1 took place on Day 1 and
was administered at the study elinic by the patient using
a prefilled syvinge from their own supply of IM IFNB-1a
prefilled syrvinges and needles as prescribed by their
physician.

Injection 2 occurred on Day 8 and was administered at
the study clinic by the patient using the prefilled pen fol-
lowing training provided by the clinic site Trainer/Obser-
ver, During this injection, the Trainer/Observer observed
patient use of the prefilled pen and reinforced training as
needed. Injection 3 occurred on Day 15 and was self-
administered by the patient at home using the prefilled

pen, The final injection, Injection 4, occurred on Day 22

and was administered at the study clinic by the patient
using the prefilled pen, At this clinic visit the Trainer/
Observer observed patient use of the prefilled pen and
completed a detailed questionnaire documenting
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patients’ ability to self-inject with the device. The Trai-
ner/Observer completed the observation in a hands off
manner; no assistance or correction was provided to the
patient during this final injection. In total, patients were
to receive one injection with the prefilled syringe and
three injections with the prefilled pen.

Evaluations were made at various time points through-
out the study. The treatment schedule and correspond-
ing evaluations are displayed in Table 1.

Study Endpoints

Primary

The primary assessment of the safe and effective use of
the prefilled pen was to evaluate the overall success rate
as measured by the proportion of patients who success-
fully used the device. Data for determining the overall
success rate were generated from an observation form
that was completed by the Trainer/Observer during the
final injection (Day 22). The observation forin was com-
posed of a series of questions organized around the
three key steps of the injection process: device setup,
self-administration of injection, and capping and dispo-
sal of the device. AH actions captured in the observation
form that would define the patient’s handling of the pre-
filled pen as a failure were pre-defined in the protocol,
Failure was further categorized as “failure patient
induced” or “failure-possible device malfunction.” Over-
all success was defined as no failures occurring during
the patient’s use of the device.

Additional

Additional endpoints in this study included patient
assessments, clinician assessments, a pharmacodynamic
evaluation, and safety monitoring.

Patient Preference Assessment A preference guestion-
naire was administered to the patients on the last clinic
visit {either Day 23 or the final visit if patient was with-
drawing early from the study). The questionnaire nves-
tigated whether patients preferred the prefilled pen or
the prefilled syringe, and scored patient preference for
specific features of the prefilled pen compared to the
prefilled syringe using a grading scale ranging from 0
{defined on the form as “much worse”) to 10 {defined
on the form as “much better”); definitions for integers
2-9 on the scale were not specified.

Patient Assessment of Injection Procedure The injec-
tion procedure was assessed by each patient in order to
evaluate whether patients experienced any difficulty with
the processes of preparing, injecting, removing, and dis-
posing after each of the 4 injections (Days 1, 8, 15, 22).
Patient Assessment of Injection Site Pain Injection site
pain was evaluated pre and post injection by patients for
each of the 4 injections (Days 1, 8, 15, 22). Pain was
evaluated on a scale from 0 {no pain) to 10 {extremely
painful).
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Patient Assessment of Ease of Use Patients evaluated
the “ease of use” for each of the 4 injections performed
{Days 1, 8, 15, 22) by using the Ease-of-Use Grading
Scale to indicate how easy it was for the patient to per-
form the injection. The scale ranged from 0 (extremely
difficult) to 10 (extremely easy).

Patient Assessment of Training Materials For each use
of the prefilled pen (Days 8, 15, 22), patients evaluated
how easy or difficult it was to read and understand the
training materials.

Clinician Injection Site Assessment Clinicians at the
study site assessed injection sites 1 hour before injection
and 24 hours following injection for each administration
that tock place at the clinic {Days 1, 8, 22). The injec-
tion site was examined for erythema, induration, tem-
perature, and tenderness.

Pharmacodynamics In order to evaiuate levels of neop-
terin, a well-established biological marker of pharmaco-
dynamic response to activation of the Type 1 interferon
receptor, blood samples were collected from patients
one hour prior to injection and 24 and 48 hours follow-
ing injection for Injection 1 (Pay 1, prefilled syringe)
and Injection 2 (Day 8, prefilled pen}.

Safety Adverse events were monitored throughout the
study.

Statistical Analyses
A 10% dropout rate was assumed for this study. A sam-
ple size of 70 patients was required to provide a 95%
confidence interval of the success rate [82.6%, 97.4%)]
based on the assumption that 90% of patients would
successfully use the prefilled pen. The population used
to evaluate the primary cuktcome consisted of those
patients who received Injection 1 with the prefilled syr-
inge, received at least one injection with the prefilied
pen, and had a completed observation form,

Summary and descriptive statistics were used in this
study. No formal statistical testing was preplanned in
the protocol,

Results

Patient demographics

Of the 74 enrolled patients, 64 (86%) were female. Mean
patient age was 49.6 years {range: 22 to 65 years). The
mean body mass index {(BMI) of the study population
was 28.92 kg/m” (range: 17.9 to 42.2 kg/m?).

Patient Exposure to Study Treatment

Of 74 enrolled patients, 71 patients (96%) completed the
study. All 74 enrolled patients received a self-injection
using the prefilled syringe. Two patients discontinued
from the study following the injection with the prefilled
syringe prior to receiving an injection with the prefilled
pen (one patient was withdrawn after missing two clinic
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visits and the other patient was withdrawn due to a MS
relapse). Seventy two patients received at least one self-
injection with the prefilled pen and 71 patients com-
pleted all three injections with the device. One patient
completed the final injection but did not have a com-
pleted observation form. As a result, the observation
form was only completed for 70 patients. In total, 215
injections were administered with the prefilled pen.

Overall Success Rate

The overall injection success rate was 89% {62/70
patients). No failures due to device malfunction and no
damaged or bent needles were reported. Eight {11%]}
patient induced failures occurred, the majority of which
took place during device setup {seven patients removed
the needle cap manually rather than by extending the
injector shield}. None of these events resulted in patient
injury and all patients were abie to complete administra-
tion with the prefilled pen. Patient-induced failures
resulting in the device becoming unusable occurred in
one patient. In this case the patient did not follow
instructions and removed the device from the thigh pre-
maturely before medication was administered; upon a
second attempt the patient was able to successfully
complete all steps of the injection process. Patient suc-
cess at each observation of self-administration using the
prefilled pen is described in Table 2.

Patient Preference Assessment

The majority {94%} of patients indicated a preference for
the prefilled pen over the prefilled syringe. Patients eval-
uated the prefilled pen in comparison to the prefilied
syringe using a grading scale ranging from 0 {much
worse} to 10 (much better). Across all domains, patient
preference for the prefilled pen was strong (Figure 2).
Patient preference was related to key features of the
injection process, including ease of holding and gripping
{mean score of 8.7), ease of injection {mean score of
9.2}, level of pain {mean score of 8.3), level of indepen-
dence {mean score of 8.5), level of confidence {mean
score of 8.7}, and needle anxiety {mean score of 9.0).
The most common reasons for patient preference for
the prefilled pen are listed in Figure 3.

Patient Assessment of Injection Site Pain

Following injection with the prefilled syringe, the mean
pain score was low, 1.7 (out of 10). The mean pain
score for each of the 3 injections with the prefilled pen
was also low: 1.0, 1.3, and 0.7 for injections on Days 8,
15, and 22, respectively.

Patient Assessment of Injection Procedure
Eighty-nine percent of patients reported having no diffi-
culty with administration using the prefilled syringe. For
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Table 2 Patient success at each self-administration step using the prefilled pen {analysis population, n = 70)

Steps in self-administration using the prefilled pen

Patlents who completed step correctly and in
an optional manner, n (%5)

Device setup

Holds device in an upright position and removes tamper-evident cap 66 (94)

Holds device in an upright position and attaches needle 58 {83)

Exiends injector shield all the way, while pointing device away from body 61 {87)
Injection

Places and holds prefilled pen perpendicularly to anterior lateral thigh {injection site) 68 (97

Applies firm downward pressure on the bady of the prefilled pen and releases the safety 65 (93}

tock and fires device by depressing blue activation button

Holds device for a count of 10 seconds before removing needle from thigh 67 (96)

Lifts device straight out, gerpendicular to thigh 88 (97)

Visually confirms delivery via circudar display window 58 (83)
Capping and disposal

Caps the device with blue cover 66 (94)

Does not held blue cover in place while capping prefilled pen 63 (90)

Note: All data were captured In the observation form.

each of the injections using the prefilled pen, 90% of
patients reported having no difficulty.

Patient Assessment of Ease of Use

The mean ease of use score for the injection adminis-
tered with the prefilled syringe was 8.1 {out of 10). For
each administration with the prefilled pen, the mean
ease of use score was as follows: 8.9 on Day 8, 8.7 on
Day 15, and 9.3 for the final injection with the prefilled
pen.

Patient Assessment of Training Materials

Patients referred to the written instructions and DVD
less with each subsequent injection using the prefilled
pen. Of the patients who used the written instructions
and DVD, the majority rated them as “very effective” in

Favers
prefiled pen

Favors 3
prefified syrings

Figure 2 Mean patient preference scores for prefilled pen vs.
the prefilled syringe on 7 domains relevant to self-injection
{analysis population, n = 70}. *Scores in each domain range from
G {prefilled pen much worse} 1o 10 (prefilled pen much better).

educating on how to use the prefilled pen (90%-93% for
written instructions; 88%-90% for DVD instructions).

Clinician Injection Site Assessment

Clinical injection site assessments made before and after
injection were similar between the prefilled syringe and
the prefilled pen. For the majority of patients, the clini-
cian found no presence of induration, no temperature
varlation, and no tenderness at the site following injec-
tion with the prefilled syringe or the prefilled pen. Mild
erythema was reported in 26% of patients after using
the prefilled syringe and in 25% and 23% of patients on
Days 8 and 22 after using the prefilled pen. Mild indura-
tion and mild tenderness were reported in less than 8%
of patients following injections with both the prefilled
syringe and the prefilled pen. There were no severe
reports of erythema, induration, tenderness and tem-
perature following any injection.

Ease of injection SRR

Reduction in pain gEes

Reduction in injecton anxety
Ease of handiing [ERS

Ease of preparation [

Less fime consuming B

0 0 20 30 40 50 60 70 80 90

Percentage of patienls reporting reason for prefarence

Figure 3 Most common reasons reported for preferring the
prefilled pen (analysis population, n = 70).
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Pharmacodynamics

Similar increases in mean neopterin serum levels were
observed over time following administration with the
prefilled pen (6.2 ng/ml before injection, 12.6 ng/mL 24
hours after injection, and 13.7 ng/mL 48 hours after
injection} as were seen with the injection using the pre-
filled syringe {5.6 ng/mL before injection, 10.0 ng/mL 24
hours after injection, and 11.0 ng/mL 48 hours after
injection). The mean neopterin induction ratios were
similar for injection with the prefilled syringe and the
prefilled pen (2.149 and 2514, respectively).

Safety - Adverse Events :

All patients who received at least one dose of IM IENB-
la using either the prefilled syringe or the prefilled pen
were Included in the safety population. The overall inci-
dence of AEs in this study was low and rates were simi-
lar between the prefilled syringe and the prefilled pen,
One patient experienced a MS relapse during the study
period. Eleven percent of patients reported an adverse
event with use of the prefilled syringe (Day 1}, and 17%,
18%, and 4% of patients reported an adverse event with
each injection using the prefilled pen {Days 8, 15, and
22). No safety concerns potentially associated with the
prefilled pen were observed, The incidence of injection
site reactions was low and pain was infrequently
reported with the prefilled pen (Table 3).

Discussion

This open-label study evaluated the safe and effective
use of the prefilled pen in patients currently self-admin-
istering IM IFNpB-1a via the prefilled syringe. These
patients represent the population expected to use the
prefilled pen and as such, were believed to be well sui-
ted to evaluate the prefilled pen,

Safe and effective use of the prefilled pen was assessed
from data captured in the observation form completed
by the Trainer/Observer. The comprehensive list of
questions in the observation form was developed to

Table 3 The most commaon {23%]) treatment-emergent
prefilled pen injection site-related adverse events

n %
MNumber of patients who received at least 1 injection with 72 100
prefilled pen
Injection site-related adverse event
Injection site pain 5 7
Injection site hernatorma 4 6
Injection site erythema 2 3
Injection site hemorrhage 2 3
Injection site induration 2 3

Note: A patient was counted only once within each preferred adverse event
term,
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provide an overall evaluation of the patients’ ability to
properly self-inject with the device during the final
injection using the prefilled pen. There were no device
malfunctions and the overall success rate of the prefilled
pen was high (89%), demonstrating that it provides a
safe and effective alternative method of administering
IM 1FNB-1a. Patients also gave high ratings to the
related training materials and injection procedure,

The pretilled pen was specifically designed to over-
come multiple challenges of self-injection faced by
patients with MS. Features designed to reduce injection
anxiety include a protective shield that conceals the nee-
dle and automated needle insertion and medication dis-
pensing, which reduces the number of steps involved in
the dosing process, Safety features include a mechanism
te prevent early injection as well as a visual indicator
that allows for confirmation of injection process com-
pletion. The diameter and length dimensions are
designed to help stabilize the device during the injection
process so as to improve ease of use for patients with
impaired motor coordination. in this study, 94% of
patients preferred the prefilled pen over the prefilled
syringe. Reasons for patient preference for the prefilled
pen were related to ease of holding and gripping, ease
of injection, level of pain, and needie anxiety, confirming
that the design of the prefilled pen was successful in
making the injection process easier. In addition,
although the study was not originally designed to com-
pare the prefilled syringe to the prefilled pen, a post hoc
paired ¢ test was performed to compare the ease of use
assessment at Injection 1 (Day 1, with the prefilled syr-
inge) with Injection 4 {Day 22, with the prefilled pen),
Results demonstrated that patients found the prefilled
pen statistically significantly easier to use after 3 injec-
tions compared to the prefilled syringe after at least 12
uses, as required by study entry criteria (mean ease of
use scores 8.1 and 9.3, respectively).

Automated injection devices offer a means to poten-
tially reduce injection site pain. In this study, patient
assessment of pain was low for the injection with the
prefilled syringe (1.7 out of 10), and numerically lower
for each of the three injections with the prefilled pen, A
post hoc comparison of the pain assessment at Injection
1 (Day 1, with the prefilled syringe) and Injection 4
{Day 22, with the prefilled pen} was performed by paired
t test and showed that patients experienced statistically
significantly less pain with the prefilled pen by the third
use than with the prefilled syringe after at least 12 uses,
as required by study entry criteria {mean pain scores 1.7
and 0.7, respectively). The incidence of pain through
safety monitoring was also low for both methods of
administration. Seven percent of patients reported an
AE of pain related to use of the prefilled pen and none
of the reports were severe. In addition to pain
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assessments, the injection site was assessed at multiple
time points during the study by the clinician. Mild
erythema was observed at a similar frequency following
injection with the prefilled syringe and injection with
the prefilled pen. The incidence of other injection site
reactions such as temperature, induration, and tender-
ness were infrequent, and rates were similar for the two
injection methads,

Importantly, there were no new safety concerns raised
in this study. The safety profile observed with the pre-
filled pen was similar to the known safety profile of IM
IFNB-1a from the prescribing information and post mar-
keting data.

Although IM injections are frequently administered
via a manual syringe with a longer needle, the 25 G x
5/8 inch {16 mm) needle was determined to be the
appropriate size for use with the prefilled pen. Earlier
development of the prefilled pen using a 23 G x 1.25
inch (30 mm} needle indicated that this length was not
appropriate for use with the device due to needle bends,
which did not occur in this study with use of the shorter
needle. The ability of the needle used in this study to
deliver an IM injection is supported by published
reports indicating that a 5/8 inch needle (16 mm) can
be expected to access the IM space in the majority of
patients when applied with a manual syringe [21-23].
Considering the compressive effects related to the force-
ful application of the prefilled pen to the cutaneous tis-
sue, the shorter needle is likely appropriate for general
use [22,24].

As discussed earlier, reduction in needle anxiety and
injection pain were amongst the subjective benefits spe-
cifically sought in the design of the prefilled pen. We
note that the shorter needle length of the prefilled pen
may, in addition to its other features, contribute to the
observed patient preferences for this device over the
prefilled syringe. Our observation that neopterin induc-
tion was similar following injection with the prefilled
syringe and with the prefilled pen further supports that
the 25 G x 5/8 inch (16 mm) needle is the appropriate
size to effectively deliver the full dose of IM IFNf-1a
with the prefilled pen as designed.

There are limitations to consider when interpreting the
results of this study. First, we acknowledge that the ques-
tionnaires and assessments used in the study have not
been formally validated. However, they were specifically
devetoped to capture information relevant to the robust
evaluation of the safety and efficacy of the prefilled pen.

In addition, several features of the study design and
population should be emphasized. We enrolled only
patients actively interested in the prefilled pen. In this
regard, we are not able to speculate on the outcomes of
a similar study conducted in patients who were not
interested in a self-injection device. Given the nature of
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the study, it was also impossible to blind patients and
study staff regarding injection method. As such, the data
derived from the subjective assessments made in this
study may partially reflect patients’ and clinicians’
expectations for the prefilled pen. The partial crossover
study design in which patients switched from Injections
with the prefilled syringe to injections with the prefilled
pen {and not from the prefilled pen to the prefilled syr-
inge) does not allow us to exclude an impact of treat-
ment order on our findings. Additionally, patients
evaluated the prefilled syringe injection experience only
once, whereas they evaluated the prefilled pen injection
experience a tofal of three times. It could be argued that
patient responses may have varied when assessing the
different methods since there were repeat evaluations
for only one of the methods. However, since the patients
in the population selected for this study were currently
using the prefilled syringe, it is unlikely that the single
assessment of the prefilled syringe would have differed
significantly if that assessment had been repeated.

While we acknowledge that this study evaluated the
prefilled pen in patients currently self-administering IM
IFNB-1a via the prefilled syringe and therefore does not
address its suitability in treatment-naive patients or
when utilized by caregivers, the patient preference and
ease of use results indicate the prefilled pen would also
be an attractive option for use in these populations.

Conclusions

Injection anxiety and physical lisnitations are major bar-
riers to self-injection for many patients with MS. These
barriers may contribute to poor treatment adherence
that may result in a reduction in the clinical benefits of
MS therapy.

Results from this study support the safe and effective
use of the prefilled pen for self-administration of IM
IFNfi-1a by patients with MS. Patients preferred the pre-
filled pen over the prefifled syringe for reasons related to
ease of use, Injection pain, needle anxiety, and sense of
independence. Data from this study demonstrate the
potential for the prefilled pen to fulfil an unmet need in
patients using IM IFNB-1a by offering an alternative
method for IM delivery that simplifies the injection pro-
cess. The prefilled pen provides patients the opportunity
to gain the clinical benefits of IM IFNf-1a treatment
while improving their ability to independently manage
their disease.
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